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Abstract
Tin oxide nanoparticles were synthesis successfully using Melia Received: 13 January 2021
Azedarach seed extract and was characterized by XRD and SEM Accepted: 12 July 2021

analyses. SnO, NPs were employed to degrade the Eriochrome PG NI S3IR A2 2

Black T (EBT) dye in an aqueous solution under UV light.
Moreover, the responsible surface method (RSM) was employed to
investigate the effect of three parameters, including reaction time
(0.5 to 4h), catalyst loading (0.05 to 0.15¢g), and initial pH of the
dye solution (2 to 10) on the photocatalytic degradation yield as
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well as to optimize of EBT degradation reaction. The result Keywords:
demonstrated that pure tin oxide NPs were synthesized by applying Green Synthesis,

this green route. Furthermore, the RSM results showed that the pH Melia Azedarach,

factor has the greatest effect on dye degradation. According to the Tin Oxide Nanoparticles,
optimization results, the highest photocatalytic degradation B _
efficiency of the dye was about 94% at pH = 3.25, time = 3.6 h, Design Experiment

and adsorbent dosage = 0.14g.
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Figure 1. Melia Azedarach (a) fruit, (b) fruit powder.
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Table 1. Ranges and levels of factors in experimental design.

Factor +alpha -alpha +1 Level -1 Level
pH 10 2 8.37841 3.62159
Time (h) 4 5.0 3.29056 1.20944
Photocatalyst loading (g) 15.0 05.0 12973.0 0702698.0
1. Response Surface Method (RSM) 2. Central Composite Design (CCD)
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Figure 2. Solution colour change during nanoparticle synthesis, (b) synthesized nanoparticles.
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Figure 3. (a) XRD pattern and (b) SEM image of green-synthesized nanoparticles.
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Figure 3. Experimental values of degradation efficiency against predicted ones derived from the RSM model.

ra Iranian Chemical Engineering Journal - Vol. 20 - No. 118 (2022)



9y 2 PH ALY VFJdlos 57 (3158 (chie K03 (B0 5 Coe
i L OL3gl (b [l s @ (i oe ;) ST, 5 003k
5 D3P e (Selimnag iUl (2iSCom o s a5 50 5 PH
A3 Egdge (nl 350 (o) 2 Sln 010 L K (slaJ5Sse
Lol Ciliieo slapH o a8 aeSTgo &lyd5i (gl b5 sy
s Eli 45 i el o 4] () UK o gl
o] 0155 an 45 sl st S 1o 51 2aS slapH 4 S5k
i oS 6,28l 55 09290 (lole (slmog S adiigigp @],
Slgi anlp e e aSs (nSsae g (Je i (LSS
e sl glall azs o 5 _alleads i ol s, 2 35l
09,5 oyiils JJoa EBT ) ¢ 8,k 5l ols s ol )3 450 melans
T o Dl §l e 955 osloars Jlz3lo o (-505) Casisilyms
Gls Sl3s il oS F 1 2aS clapH 4 Jal sl iite b sllo
5 55, laJsSge (698 il Sy aites St (b
sl s Gl cage oS Wle 097g 4 2,39 s
1995 g0 2Sly et Gl Cold )3 5 Bl mhaw (s

b S5, Bl 55 55 0030 PH 2l L el s

920

N
N
N N
Ry
Y
RRRm;H:Hn
73.25
RROKIX
RIS
565
Q’Q‘Q““‘ QK

39.75

Removal (%)

23

7~ 4.00

2.00

10.00 0.50

(@)

B: Time (h)

EBT wu, 50 p ciliso gloailgo 530 ¥-¥

Soliml o a9 Slaloged 9 (Gamgd sla)glS 5l ool
B oy iz o2 5 iz Jalse 3l g 550 sl i
else ST L ) sladsss o alpls seslag] o bline

olej g adgl Jalora pH 31(0) JSCi o el 00 00)5—‘ IVEN
el 08l oy )5 21V 2l 595U 938 jlade (sl5lar 25T

S5 el 918 o 55 0oL pH ials b cslay o5 L
o=l 0l Slman 51 Baes plas aS by oo 38l alay EBT
STy ot 5 SVsb L a5 058 0 0nd iz o el 4dl3e
oz o Gl ol (g 9ol e Gili31 o 5l o 55 035k
silaclan 28Ty ey ele o Canlins (s (nl s poSetir
socelamnsdy bl b JolS 3l )5 ol opl s 38,56 pH
((Y) Js32) Eesl ANOVA ;|

2 e sl seaddie 51 (S sl ogisanl b 5L )l
b i Bl e o ol 148 ol e JB1S g28 g 3

10 L808 Slidns 1,10 a5l Bl gg, 5 5, sl JoSse
S EBT S5, w55 033l 59, 0 PH 8l (K58 5590

Removal (%)

B: Time (h)

el gl sl g le) 9 pH un 0 KOy (SIS 938 () A5 sujls () §3IS (b) da gy (a) Hla gad O il
S RIARNRCE R L T

Figure 5. (a) Response surface plots and (b) contours for degradation efficiency of dye in terms of pH and time
(photocatalyst loading of 0.10 g).
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Figure 6. Zeta potential of tin dioxide nanoparticles as a function of pH.
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Figure 8. (a) Response surface plots and (b) contours for degradation efficiency of dye in terms of time
and photocatalyst loading (pH =6).
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Table 3. Summary of optimization of influencing factors.

Variable Goal
pH in the range

Time (h) in the range

Photocatalyst loading () in the range

maximize

Degradation efficiency

Lower limit Upper limit Optimum value

2 10 3.25
0.5 4 3.6
0.05

0.15 0.14

30 100 93.89
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